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(54) DYNAMIC CONTROLLER FOR DIGITAL FILTER FOR VIDEO SIGNAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform optimum filtering for conversion 
matched with divided image areas in a format converter for converting the 
resolution of video signals. 

SOLUTION: In this dynamic controller of a digital filter in the format converter for 
converting the resolution of the video signals, the plural coefficient tables of the 
digital filter used at the time of resolution conversion are prepared 104 and the 
different coefficient tables are applied for the respective divided image areas. To 
put it concretely, a specified area in images, the face area at the time of the 
image of a human body for instance, is extracted, the different coefficient tables 
are applied for the face area and the other area and format conversion is 



performed. Or, the movement of the face area is extracted and the application 
area of a coefficient correspondence table applied to the specified area is moved 
as well matched with the movement. Further, the area of a large motion vector 
amount and the area of a small motion vector amount are extracted from the 
movement of the face area and the different coefficient tables are applied 
respectively. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Dynamic-control equipment of the digital filter characterized by to be 
dynamic-control equipment of the digital filter in the format-conversion 
equipment which performs resolution conversion of a video signal, to have had 
two or more tables corresponding to a multiplier of a digital filter used at the time 
of format conversion, to, have had a means divided the image for every field into 
two or more fields, on the other hand, and to have the divided means to which 
said table corresponding to a different multiplier is made to apply for every field. 
[Claim 2] Dynamic-control equipment of the digital filter characterized by having 
further the means to which the table corresponding to the multiplier in which the 



specific region in an image differs from other fields is made to apply based on 
the extract information from a means to be dynamic-control equipment of the 
digital filter indicated by claim 1, and to extract the specific region of an image, 
and a means to extract this specific region. 

[Claim 3] The dynamic-control equipment of the digital filter characterized by to 
have followed the motion of said specific region and to have further the means to 
which the table corresponding to a multiplier which is different from other fields in 
a specific region, and which was defined beforehand is made to apply based on 
the extract information about a motion of said specific region from a means are 
dynamic-control equipment of the digital filter indicated by claim 1 or 2, and 
extract a motion of the specific region of an image, and a means extract a motion 
of this specific region. 

[Claim 4] Dynamic-control equipment of the digital filter characterized by having 
further the means to which said table corresponding to a different multiplier is 
made to apply in the field where the amount of motion vectors is large, and the 
field where the amount of motion vectors is small based on the extract 
information on a means to be dynamic-control equipment of the digital filter 
indicated by claims 1 and 2 or either of 3, and to extract a motion of the specific 
region of said image. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dynamic-control equipment 
of the digital filter which filters the filter coefficient which set especially the digital 
data obtained by carrying out A/D conversion of the video signal by the property 
of that field for every field in an image about the dynamic-control equipment of 
the digital filter for video signals in the format conversion equipment which 
carries out resolution conversion by changing dynamically. 
[0002] 

[Description of the Prior Art] After changing digital image data, such as CCIR601 
format obtained from the former in picture transmission equipment by carrying 
out A/D conversion of the video signal incorporated using the camera, according 
to required format methods, such as CIF (common intermediate format), QCIF, 
SIF (source input format), and QSIF, and performing picture compression on it, it 
transmits to the other party through a communication line. And in conversion to 
other format methods needed in that case, i.e., conversion to other format 
methods with which the number of dots and the number of Rhine of level and a 



perpendicular direction differ from each other As indicated by JP,4-229789,A 
(CIF conversion method), JP.4-185087.A (number-of-scanning-lines conversion 
control system), JP, 7-2221 17,A (image format conversion equipment), etc. It is 
made general for filtering by simple infanticide of a pixel and the filter factor of 
full-screen identitas to perform frame frequency conversion of the image data 
stored in a frame memory, the Rhine memory, etc., the Rhine conversion, pixel 
conversion, etc. Drawing 14 , drawing 15 , and drawing 16 are explaining-such 
Prior art things, drawing 14 shows with a block the equipment which performs 
processing to the conventional image coding, and drawing 15 and drawing 16 
show the conventional CIF transducer. In drawing 14 , in 1401, the 
A/D-conversion section and 1402 show a CIF transducer, and 1403 shows the 
coding section, respectively. In drawing 15 and drawing 16 the A/D-conversion 
section and 1502 1501 Moreover, a perpendicular counter, 1503 the level 
multiplier of Y, and 1505 for a level counter and 1504 The level filter of Y, 1506 
the perpendicular multiplier of Y, and 1508 for the n line memory of Y, and 1507 
The perpendicular filter of Y, 1509 the level filter of Cb, and 1511 for the level 
multiplier of Cb, and 1510 The n line memory of Cb, 1512 - the perpendicular 
multiplier of Cb, and 1513 - in the perpendicular filter of Cb, and 1514, the n line 
memory of Cr and 1517 show the perpendicular multiplier of Cr, and, as for the 
level multiplier of Cr, and 1515, 1518 shows the perpendicular filter of Cr, as for 



the level filter of Cr, and 1516. 

[0003] However, when actually obtaining the image of CIF/QCIF, in order to 
change image DETAHE of a low resolution from high resolution image data like 
the conversion from CCIR601 format (480 pixels of horizontal 720x 
perpendiculars) to CIF (288 pixels of horizontal 352x perpendiculars) or QCIF 
(144 pixels of horizontal 176x perpendiculars) etc. generally, degradation of 
image quality has been made into a problem. Moreover, in order to avoid image 
quality degradation, there was also the technique of preparing the low-pass 
digital filter by the multiplier, performing filtering by the filter factor of full-screen 
identitas, and preventing the increment in the high frequency component by 
simple infanticide, but in order to filter the same multiplier over the whole image, 
there was fault that the specific regions (for example, face field etc.) which are 
the important parts of an image will fade beyond the need. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention was made in view of 
such the actual condition, and it enables it to perform filtering which suited to 
each field in the image. Especially most image format conversion equipments 
Paying attention to the point which has the face field extract section which is the 
specific region of an image, and the motion extract section in the latter part, 
using the information acquired from the face field extract section and the motion 



extract section at the time of image format conversion It enables it to filter the 
optimal conversion for each field by changing the multiplier of a filter dynamically 
for every field in an image. 
[0005] 

[Means for Solving the Problem] Invention of claim 1 is dynamic-control 
equipment of the digital filter in the format-conversion equipment which performs 
resolution conversion of a video signal, and is dynamic-control equipment of the 
digital filter which was equipped with two or more tables corresponding to a 
multiplier of a digital filter used at the time of format conversion, was equipped 
with a means divide the image for every field into two or more fields, on the other 
hand, and was equipped with the divided means to which said table 
corresponding to a different multiplier is made to apply for every field. 
[0006] Invention of claim 2 is dynamic-control equipment of the digital filter 
indicated by claim 1 , and is dynamic-control equipment of the digital filter further 
equipped with the means to which the table corresponding to the multiplier in 
which the specific region in an image differs from other fields is made to apply 
based on the extract information from a means to extract the specific region of 
an image, and a means to extract this specific region. 

[0007] Invention of claim 3 is dynamic-control equipment of the digital filter 
indicated by claim 1 or 2, and is dynamic-control equipment of the digital filter 



further equipped with the means to which the table corresponding to a multiplier 
which follows a motion of said specific region and is different from other fields in 
a specific region based on the extract information about a motion of said specific 
region from a means extract a motion of the specific region of an image, and a 
means extract a motion of this specific region, and which was defined 
beforehand is made to apply. 

[0008] Invention of claim 4 is dynamic-control equipment of the digital filter 
indicated by claims 1 and 2 or either of 3, and is dynamic-control equipment of 
the digital filter further equipped with the means to which said table 
corresponding to a different multiplier is made to apply in the field where the 
amount of motion vectors is large, and the field where the amount of motion 
vectors is small based on the extract information on a means to extract a motion 
of the specific region of said image. 
[0009] 

[Embodiment of the Invention] Hereafter, it refers to the example of this invention 
and an accompanying drawing is explained to a detail for it. In addition, although 
an example explains the conversion in an resolution picture CIF format image 
(Y:Cb:Cr=4:1:1, resolution: Y= 352x288) from a subject-copy image ITU-R601 
format image (Y:Cb:Cr=4:2:2, resolution: Y= 720x480 dots) as one case of 
image format conversion, SIF, a VGA format, etc. are sufficient, and QCIF, 



SubQCIF, SIF, etc. are sufficient also as an resolution picture, and a 
subject-copy image is not limited especially. 

[0010] The example of invention of claim 1 is explained using drawing 1 , 
drawing 2 , drawing 3 , and drawing 8 . First, drawing 1 shows with a block the 
eguipment which performs processing from the input of an image to coding of an 
image, among drawing, in a CIF transducer and 103, the coding section and 104 
show the table creation section corresponding to a multiplier, and, as for 101, 
105 shows [ the A/D-conversion section and 102 ] the whole system control 
section. In this configuration, the analog video signal inputted from the exterior is 
changed into the digital data Y, Cb, and Cr of ITU-R601 format by the 
A/D-conversion section 101, and is inputted into the CIF transducer 102. In the 
CIF transducer 102, format conversion is carried out from ITU-R601 format, and 
Y of a CIF format, Cb, and Cr data are generated. Under the present 
circumstances, in the CIF transducer 102, the multiplier of the digital filter at the 
time of conversion is chosen with reference to the table corresponding to a 
multiplier. Although the table corresponding to a multiplier is created by writing in 
the multiplier number corresponding to the division field in an image by the table 
creation section 104 corresponding to a multiplier, the whole system control 
section 105 determines which multiplier is applied to which field here. In this way, 
the CIF data by which format conversion was carried out to the CIF format are 



inputted into the coding section 103, and coded data is generated. 
[0011] next, drawing 2 and drawing 3 which are the block diagram of a CIF 
transducer about actuation of the CIF transducer 102 of drawing 1 are carried 
out, boiled and explained to reference. 101 a perpendicular counter and 203 for 
the A/D-conversion section and 202 among drawing 2 A level counter, The table 
control section corresponding to a multiplier of Y with horizontal 204, the table 
corresponding to a multiplier of Y with horizontal 205, 206 the level filter of Y, 
and 208 for the level multiplier of Y, and 207 The n line memory of Y, The table 
control section corresponding to a multiplier of the perpendicular direction of Y 
and 210 209 The table corresponding to a multiplier of the perpendicular 
direction of Y, The perpendicular multiplier of Y and 212 211 The table control 
section corresponding to a multiplier of Cb with horizontal perpendicular filter of 
Y and 213, The table corresponding to a multiplier of Cb with horizontal 214 and 
215 The level multiplier of Cb, 216 the n line memory of Cb, and 218 for the level 
filter of Cb, and 217 The table control section corresponding to a multiplier of the 
perpendicular direction of Cb, The table corresponding to a multiplier of the 
heavy direct direction of Cb and 220 219 The perpendicular multiplier of Cb, 221 
The table control section corresponding to a multiplier of Cr with horizontal 
perpendicular filter of Cb and 222, The table corresponding to a multiplier of Cr 
with horizontal 223 and 224 The level multiplier of Cr, In the table control section 



corresponding to a multiplier of the perpendicular direction of Cr, and 228, the 
table corresponding to a multiplier of the perpendicular direction of Cr and 229 
show the perpendicular multiplier of Cr, and, as for the level filter whose 225 is 
Cr, and 226, 230 shows [ the n line memory of Cr, and 227 ] the perpendicular 
filter of Cr, respectively. 

[0012] In drawing 2 and drawing 3 , A/D conversion of the A/D-conversion 
section 101 is carried out based on a sampling clock. In ITU-R601 format, this 
sampling clock is set to 13.5MHz, and outputs a Horizontal Synchronizing signal 
and a Vertical Synchronizing signal to coincidence at this time. By counting the 
number of synchronizations of a Vertical Synchronizing signal, the perpendicular 
counter 202 outputs the number of Rhine of the perpendicular direction under 
current sampling as the perpendicular address, and the level counter 203 
outputs the horizontal number of dots under current sampling as the level 
address by counting a sampling clock. Thus, the generated perpendicular 
address The n line memory 208 of Y, the table control section 209 
corresponding to a multiplier of the perpendicular direction of Y, the 
perpendicular multiplier 211 of Y, the perpendicular filter 212 of Y, the n line 
memory 217 of Cb, the table control section 218 corresponding to a multiplier of 
the perpendicular direction of Cb, the perpendicular multiplier 220 of Cb, the 
perpendicular filter 221 of Cb, It is sent to the n line memory 226 of Cr, the table 



control section 227 corresponding to a multiplier of the perpendicular direction of 
Cr, the perpendicular multiplier 229 of Cr, and the perpendicular filter 230 of Cr. 
[0013] On the other hand, the level address The table control section 204 
corresponding to a level multiplier of Y, the level multiplier 206 of Y, the level 
filter 207 of Y, the n line memory 208 of Y, the table control section 209 
corresponding to a multiplier of the perpendicular direction of Y, the 
perpendicular multiplier 21 1 of Y, the perpendicular filter 212 of Y, the horizontal 
table control section 213 corresponding to a multiplier of Cb, The level multiplier 
215 of Cb, the level filter 216 of Cb, the n line memory 217 of Cb, the table 
control section 218 corresponding to a multiplier of the perpendicular direction of 
Cb, the perpendicular multiplier 220 of Cb, the perpendicular filter 221 of Cb, the 
horizontal table control section 222 corresponding to a multiplier of Cr, the level 
multiplier 224 of Cr, It is sent to the level filter 225 of Cr, the n line memory 226 of 
Cr, the table control section 227 corresponding to a multiplier of the 
perpendicular direction of Cr, the perpendicular multiplier 229 of Cr, and the 
perpendicular filter 230 of Cr. 

[0014] In the table control section 204 corresponding to a multiplier of Y, it opts 
for the format of screen area division beforehand. The number of partitions can 
be freely set up by the system to assume, and since the minimum block unit of 
the motion compensation performed in the latter coding section is MB (macro 



block: 16x16 dots), it is explained on the basis of this here. Since CIF1 screen is 
divided into MB (352/16=22) of 22 horizontal directions, and MB of 18 
perpendicular directions (288/16:18), it carries out field division of the image of 
ITU-R601 format at 22 horizontals and 18 perpendiculars. That is, it divides into 
the field of perpendiculars [ per one field / level 32 dots (720-16) (/22=32) and 30 
dots of perpendiculars (480/16=30) ] magnitude (in generating a CIF image, it 
deletes 8 dots of right and left at a time among 720x480 dots of ITU-R601 
graphics formats, it is horizontally made into 704 dots, and usually performs 
format conversion). 

[0015] Drawing 8 shows the condition of having divided the field of a 
subject-copy image, and the field where, as for 801, the whole image was 
captured among drawing, and, as for 802, human being was incorporated as a 
photographic subject, and 803 show the block of the divided field. The field of a 
subject-copy image is divided into a total of 99 fields of the horizontal direction 
11x perpendicular direction 9 like illustration. That is, the whole image 801 
including a photographic subject 802 is divided into the block 803. When the 
whole image 801 is ITU-R601 format, a whole image is the configuration of 
720x480 dots, therefore, as for the divided block 803, each magnitude turns into 
magnitude of 64x60 dots. Thus, it outputs to the table 205 corresponding to a 
multiplier by making the macro block based on the defined screen separation 



approach finally included in current input image data in the table control section 
204 corresponding to a multiplier into a block number. It can ask for this by 
comparing the screen separation format decided to be the counter value of the 
perpendicular counter 202 and the level counter 203 by the table control section 
204 corresponding to a multiplier by the comparator. 

[0016] On the other hand, as the table corresponding to a multiplier is shown in 
drawing 10 , it is described which table number 1002 corresponding to a 
multiplier corresponds to each macro block 1001. The Y level multiplier 206, the 
Y perpendicular multiplier 211, the Cb level multiplier 215, the perpendicular 
multiplier 220 of Cb, the level multiplier 224 of Cr, and the perpendicular 
multiplier 229 of Cr are prepared for the table corresponding to a multiplier. The 
conventional table corresponding to a multiplier was prepared only one sort per 
one system, as shown in the table of drawing 17 , but in this invention, as shown 
in the table (A) of drawing 13 , a table (B), and a table (C), prepares some kinds 
of tables corresponding to a multiplier on which a property is different, and 
manages them by the table number corresponding to a multiplier. Therefore, 
since only the table number corresponding to a multiplier should be described, 
the information which should be described by the table corresponding to a 
multiplier can have two kinds of tables corresponding to a multiplier, if the 1-bit 
sign is assigned to the number, and if the sign which is 1 byte is assigned, it can 



have 256 kinds of tables corresponding to a multiplier. In this way, the table 
corresponding to a multiplier of Y is sent to the Y level filter 207 corresponding to 
a macro block. 

[0017] With the Y level filter 207, the image data outputted from the 
A/D-conversion section 101 is serially filtered by the multiplier sent from the Y 
level multiplier 206. thus, the image data filtered by receiving horizontally -- next, 
this n line memory sent to the n line memory 208 of Y is a buffer for filtering 
perpendicularly in the latter part, and n prepares only the number of taps of the 
prepared multiplier, n is set to 7, in order to get it blocked, for example, to 
determine 1 certain dot and to use seven points approximately, if the number of 
taps is 7. In this invention, since the degree of freedom is prepared in the 
number of taps on the table corresponding to a multiplier, the value (n) of the 
number of taps maximum in the Rhine memory which should be prepared in the 
table corresponding to a multiplier is adopted. The image data stored in the n 
line memory of Y is the following Y perpendicular filter 212, and vertical filtering 
is performed. At this time, like level filtering, the multiplier number corresponding 
to delivery and a macro block number is sent to the Y perpendicular multiplier 
211 at the perpendicular table 210 corresponding to a multiplier, and the 
perpendicular multiplier of Y is sent to the Y perpendicular filter 212 from the 
value of the perpendicular counter 202 and the level counter 203 in a macro 



block number current in the perpendicular table control section 209 
corresponding to a multiplier. Thus, the CIF image of Y is obtained. 
[0018] By the same approach as CIF image generation of Y, the CIF image of 
Cb is obtained from the level table control section 213 corresponding to a 
multiplier of Cb, the level table 214 corresponding to a multiplier of Cb, the Cb 
level multiplier 215, the Cb level filter 216, the n line memory 217 of Cb, the 
perpendicular table control section 218 corresponding to a multiplier of Cb, the 
perpendicular table 219 corresponding to a multiplier of Cb, the Cb 
perpendicular multiplier 220, and the Cb perpendicular filter 221 . However, since 
a CIF image is Y:Cb:Cr=4:1:1, a horizontal and vertical multiplier value and the 
number of Rhine of a line filter differ from Y. Moreover, the CIF image of Cr is 
obtained from the level table control section 222 corresponding to a multiplier of 
Cr, the level table 223 corresponding to a multiplier of Cr, the Cr level multiplier 
224, the Cr level filter 225, the n line memory 226 of Cr, the perpendicular table 
control section 227 corresponding to a multiplier of Cr, the perpendicular table 
228 corresponding to a multiplier of Cr, the Cr perpendicular multiplier 229, and 
the Cr perpendicular filter 230 by the same approach as CIF image generation of 
Cb. Thus, from the CIF transducer 102, each image data of Y, Cb, and Cr of 
obtained CIF is sent to the coding section 103, and is encoded ( drawing 1 ). 
[0019] In drawing 1 , it is determined what kind of filtering the whole system 



control section 105 performs to image data. The table creation section 104 
corresponding to a multiplier is minded. The level table 205 corresponding to a 
multiplier of Y in the CIF transducer 102, The table corresponding to a multiplier 
of the perpendicular table 210 corresponding to a multiplier of Y, the level table 
214 corresponding to a multiplier of Cb, the perpendicular table 219 
corresponding to a multiplier of Cb, the level table 223 corresponding to a 
multiplier of Cr, and the perpendicular table 228 corresponding to a multiplier of 
Cr is created. By the above configuration, the whole system control section 105 
becomes possible [ changing the multiplier of a filter for every field of an image ], 
without almost receiving a load. 

[0020] Next, the example of invention of claim 2 is explained using drawing 2 , 
drawing 3 , drawing 4 , drawing 7 , drawing 9 , and drawing 10 . First, drawing 4 
which showed with a block the equipment which performs processing from an 
image input to image coding is referred to. In drawing 4 , in 401, a CIF 
transducer and 403 show the coding section and, as for the A/D-conversion 
section and 402, 404 shows the table creation section corresponding to a 
multiplier. In this example, as drawing 1 explained in relation to the 1st example, 
by the CIF transducer 402 which the analog video signal inputted from the 
exterior is changed into the digital data Y, Cb, and Cr of ITU-R601 format by the 
A/D-conversion section 401, and is inputted into the CIF transducer 402, format 



conversion is carried out from ITU-R601 format, and Y of a CIF format, Cb, and 
Cr data are generated. Under the present circumstances, in the CIF transducer 
402, the multiplier of the digital filter at the time of conversion is referred to based 
on the table corresponding to a multiplier. The table corresponding to a multiplier 
is created when the table creation section 404 corresponding to a multiplier 
writes in the multiplier number corresponding to the division field in an image. 
That is, the table creation section 404 corresponding to a multiplier distinguishes 
a face field and other fields from the face field coordinate information acquired 
from the face field extract section of the coding section 403, and writes the table 
number corresponding to a multiplier corresponding to each field in the table 
corresponding to a multiplier. 

[0021] The actuation of the CIF transducer 402 shown in drawing 4 is completely 
the same as that of the CIF transducer ( drawing 1 : 102) of the 1st example 
which already explained drawing 2 to reference. It explains by referring to 
drawing 7 which shows this coding section to a detail for actuation of the coding 
section 403 of drawing 4 . drawing 7 - setting - 701 - the face field extract 
section and 702 — a coding control section and 703 -- a subtractor and 704,705 
— a switch and 706 — in a transducer and 708, a quantizer and 709 move a 
reverse quantizer and 710, an inverter and 711 move the filter in RUBU, and 712, 
and an adder and 707 show prediction memory. As shown in drawing 7 , the CIF 



image data created by the CIF transducer 402 of drawing 4 is inputted into one 
input edge 704a of the face field extract section 701, a subtractor 703, and a 
switch 704, and the image memory 712 for motion compensations, respectively, 
the circuit which subtracts the video signal which the filter 711 within a loop 
formation outputs from the image data into which the subtractor 703 was 
inputted from the CIF transducer 402 -- it is - the difference - data are given to 
input edge 704b of another side of a switch 704. A switch 705 has two input 
edges 705a and 705b, with a switch 704, by the change-over control signal of 
the coding control section 702, synchronizes and is switched. 
[0022] A transducer 707 is a circuit which carries out DCT of the video signal in 
the frame switched with a switch 704, or an inter-frame video signal. A quantizer 
708 is the circuit which quantizes the data of a transducer 707, and outputs the 
quantization index q. The reverse quantizer 709 is a circuit which 
reverse-quantizes the generated quantization index q. An inverter 710 is a circuit 
which carries out inverse transformation of the data reverse-quantized with the 
reverse quantizer 709, and the output is given to an adder 706. the video signal 
of a front frame with which an adder 706 is obtained through a switch 705 - 
difference - it is a circuit adding data and the output is given to the image 
memory 712 for motion compensations. The image memory 712 for motion 
compensations outputs the motion of the image of each block to the image of a 



front frame as motion vector V while holding the image data for several frames. 
The filter 711 within a loop formation is a filter from which the distortion in the 
image held at the image memory 712 for motion compensations is removed by 
smoothing, and outputs the ON / off signal f which shows the existence of the 
actuation. 

[0023] The coding control section 702 is a means to direct the quantization 
property qz to a quantizer 708, and to generate the discernment flag p of 
INTER/INTRA, and the transmission / non-transmission identification flag t, 
respectively while outputting a change-over control signal to a switch 704,705. In 
the face field extract section 701, the field which serves as the description of a 
face field from the image data in a frame is extracted, and a coordinate is sent to 
the coding control section 702. In addition, various approaches are exhibited by 
the judgment approach of a face field as it is in JP,6-187455,A, JP,7-50832,A, 
etc. Based on this coordinate, the amount of signs assigned to a macro block is 
adjusted by the coding control section 702. 

[0024] In invention of claim 2, this coordinate information is used also for 
creation of the table corresponding to a multiplier using the coordinate which the 
face field extract section 701 outputs. That is, in order that a general target may 
show the coordinate information on a face field a table with a macro block 
number, it describes the table number corresponding to a multiplier of the table 



corresponding to a smooth mold filter coefficient as shows the table number 
corresponding to a multiplier of the table corresponding to an edge preservation 
mold multiplier as shown in the table (B) of drawing 13 to the macro block 
number of the obtained face field in this table (C) to other macro block numbers 
on the table corresponding to a multiplier. Drawing 9 is drawing showing the 
condition of having applied the filter of a separate property to a face field and 
other fields, and signs that the field block in which 901 do not include a whole 
image in among drawing, and 902 does not include a face field, and 903 were 
divided into the block 902 with which a block field including a face field is shown, 
and the whole image 901 does not include a face field, and the block 903 
including a face field are shown. Drawing 10 shows signs that the table number 
corresponding to a multiplier is described to each block, and the block number 
assigned to each field to which 1001 were divided, and 1002 show among 
drawing the multiplier number applied to each field. As mentioned above, as 
explained, it is possible to change the multiplier of a filter to a face field. 
[0025] Next, the example of invention of claim 3 is explained by referring to 
drawing 2 , drawing 3 , drawing 5 , drawing 7 , and drawing 1 1 . First, it explains 
by referring to drawing 5 which shows with a block the configuration which 
performs processing from an image input to image coding. Among drawing, in 
the A/D-conversion section and 502, a CIF transducer and 503 show the coding 



section and 504 shows [ 501 ] the table creation section corresponding to a 
multiplier. Like drawing 1 explained in relation to claim 1 and the example of 
invention of two, and the thing shown in drawing 4 , the analog video signal 
inputted from the exterior also in the equipment shown in drawing 5 is changed 
into the digital data Y, Cb, and Cr of ITU-R601 format by the A/D-conversion 
section 501, and is inputted into the CIF transducer 502. Format conversion of 
the image is carried out from ITU-R601 format by the CIF transducer 502, and Y 
of a CIF format, Cb, and Cr data are generated. Under the present 
circumstances, in the CIF transducer 502, the multiplier based on the table 
corresponding to a multiplier is referred to as a multiplier of the digital filter at the 
time of conversion. 

[0026] The table corresponding to a multiplier is created when the table creation 
section 504 corresponding to a multiplier writes in the multiplier number 
corresponding to the division field in an image. The table creation section 504 
corresponding to a multiplier decides which multiplier to distinguish a face field 
and other fields and to apply to which field from the face field coordinate 
information acquired from the face field extract section of the coding section 503, 
and the motion prediction section, and writes the table number corresponding to 
a multiplier corresponding to each field in the table corresponding to a multiplier. 
Moreover actuation of the CIF transducer 502 of drawing 5 is the same as that of 



the CIF transducer ( drawing 1 : 102) of the example of invention of claim 1 
already explained in relation to drawing 2 and drawing 3 , it is the same as that of 
the coding section of drawing 7 which also already explained actuation of the 
coding section 503 in relation to the example of invention of claim 2. 
[0027] By the face field coordinate acquired from the coding section 503, the 
table creation section 504 corresponding to a multiplier of drawing 5 acquires the 
initial value of a macro block of a face field, by the motion vector, it is obtaining 
the migration direction and movement magnitude of the macro block, follows 
migration of a face field, and rewrites the table corresponding to a multiplier. 
[0028] It is shown that drawing 11 applied the filter of a separate property to the 
field where the face field moved, and other fields. The field block whose 1102 
1101 do not include a whole image among drawing and does not include a face 
field, 1103 shows a block field including the face field where it moved, and the 
whole image 1101 is divided into the block 1102 which does not include a face 
field, and the block 1103 including a face field, and it shows signs that another 
filter factor was applied to the field to which the block 1 103 including a face field 
moved. As mentioned above, as explained, this invention can change the 
multiplier of a filter to a face field. 

[0029] Next, the example of claim 4 is explained by referring to drawing 2 , 
drawing 3 , drawing 6 , drawing 7 , and drawing 12 . Drawing 6 shows with a 



block the equipment which performs processing from an image input to image 
coding. 601 among drawing a CIF transducer and 603 for the A/D-conversion 
section and 602 The coding section, The analog video signal similarly inputted 
as 604 having shown the table creation section corresponding to a multiplier, 
and having explained it in relation to drawing 1 , drawing 4 , and drawing 5 from 
the exterior It is changed into the digital data Y, Cb, and Cr of ITU-R601 format 
by the A/D-conversion section 601, and is inputted into the CIF transducer 602. 
In the CIF transducer 602, format conversion is carried out from ITU-R601 
format, and Y of a CIF format, Cb, and Cr data are generated. Under the present 
circumstances, in the CIF transducer 602, the multiplier of the digital filter at the 
time of conversion is referred to based on the table corresponding to a multiplier. 
[0030] The table corresponding to a multiplier is created by writing in the 
multiplier number corresponding to the division field in an image by the table 
creation section 604 corresponding to a multiplier. The table creation section 
604 corresponding to a multiplier moves with the absolute value of the amount of 
motions of a motion vector to the motion vector obtained from the motion 
prediction section of the coding section 603, distinguishes the field where an 
amount is big, and a small field, decides which multiplier to apply to which field, 
and writes the table number corresponding to a multiplier corresponding to each 
field in the table corresponding to a multiplier. 



[0031] Actuation of the CIF transducer 602 of drawing 6 is the same as that of 
the CIF transducer ( drawing 1 ; 102) in the example of invention of claim 1 
which already explained drawing 2 and drawing 3 to reference, and is the same 
as that of the image coding section of the example of claim 2 which also already 
showed actuation of the coding section 603 to drawing 4 . The table creation 
section 604 corresponding to a multiplier of drawing 6 is obtaining a motion 
vector and, setting some kinds of thresholds as the amount of motion vectors on 
the other hand from the coding section 603. The field where the amount of 
motion vectors is big, and a small field are distinguished. In the field where the 
amount of motions is big the table ( drawing 13 (C)) corresponding to a smooth 
mold filter coefficient In the field where the amount of motions is small, the table 
( drawing 13 (B)) corresponding to an edge preservation mold filter coefficient 
can be created, and said table corresponding to a respectively different filter 
coefficient can be applied to said each field. The class of threshold and the class 
of table corresponding to the multiplier to prepare can be freely set up by the 
system. 

[0032] Drawing 12 shows the image when applying the filter of a separate 
property to two fields where the amounts of motion vectors differ, and other 
fields. The field block among drawing whose amount of motion vectors of a 
whole image and 1202 was 0 as for 1201, The field 1202 where, as for the field 



block with the amount of motion vectors small [ 1203 ], and 1204, the amount of 
motion vectors shows a large field block, and no amount of motions of 1201 
whole image is, It is divided into the field 1203 where the amount of motions is 
small, and the field 1204 where the amount of motions is big, and signs that the 
separate filter factor was applied to each are shown. As mentioned above, as 
explained, according to invention of claim 4, it is possible to change the multiplier 
of the amount of filters according to the magnitude of the amount of motions of 
an image. 
[0033] 

[Effect of the Invention] Effectiveness corresponding to claim 1: It has two or 
more tables corresponding to a multiplier of the digital filter at the time of 
resolution conversion, and since it enabled it to fit the table corresponding to a 
different multiplier for every field on which the image was divided, adjustment of 
the visual property of the image after conversion etc. and the amount of data 
after coding can be adjusted finely. 

[0034] Since a different filter factor can be fitted in a face field and other fields 
with a means to extract, effectiveness:, for example, the face field, 
corresponding to claim 2, the part of a face can be displayed more vividly. 
[0035] Effectiveness corresponding to claims 3 and 4: Since migration can be 
followed and the adaptation field of the filter for face fields can be moved with a 



means to extract a motion when for example, a face field moves, it can respond 
to migration or degradation of the image by movement magnitude finely. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the equipment which 
performs processing from the image input of this invention to image coding. 
[Drawing 2] It is the block diagram of the CIF transducer of this invention. 
[Drawing 3] It is the block diagram (continuation) of the CIF transducer of this 
invention. 

[Drawing 4] It is the block diagram showing other examples of the equipment 
which performs processing from the image input of this invention to image 
coding. 

[Drawing 5] It is the block diagram showing the example of further others of the 
equipment which performs processing from the image input of this invention to 
image coding. 

[Drawing 6] It is the block diagram showing the example of further others of the 
equipment which performs processing from the image input of this invention to 



image coding. 

[Drawing 7] It is the block diagram of the image coding section of the H.261 
advice equipped with the face field extract section. 
[Drawing 8] It is drawing showing field division of a subject-copy image. 
[Drawing 9] It is drawing which applied the filter of a separate property to a face 
field and other fields. 

[Drawing 10] It is drawing showing an example of the table corresponding to a 
multiplier. 

[Drawing 11] It is drawing explaining having applied the filter of a separate 

property to the field where the face field moved, and other fields. 

[Drawing 12] It is drawing explaining having applied the filter of a separate 

property to two fields where the amounts of motion vectors differ, and other 

fields. 

[Drawing 13] It is the table showing an example of the table corresponding to a 
filter coefficient, and in drawing 13 (A), the table corresponding to a filter 
coefficient of the property of the general reinforcement of this invention and 
drawing 13 (B) show the table corresponding to an edge preservation mold filter 
coefficient, and drawing 13 (C) shows the table corresponding to a smooth mold 
filter coefficient, respectively. 

[Drawing 14] It is the block diagram of the conventional equipment which 



performs processing from an image input to image coding. 

[Drawing 15] It is the block diagram of the conventional CIF transducer. 

[Drawing 16] It is the block diagram of the conventional CIF transducer 

(continuation). 

[Drawing 17] It is drawing showing the conventional table corresponding to a 
filter coefficient. 
[Description of Notations] 

101, 401, 501, 601, 1401, 1501 - A/D-conversion section, 102,402,502,602 - A 
CIF transducer, 103,403,503,603 -- Coding section, 104,404,504,604 - The 
table creation section corresponding to a multiplier, 105 — Whole system control 
section, 202 1502 - 203 A perpendicular counter, 1503 - Level counter, 204 - 
The horizontal table control section corresponding to a multiplier of Y, 205 - The 
horizontal table corresponding to a multiplier of Y, 206 1504 - 207 The level 
multiplier of Y, 1505 - The level filter of Y, 208 1506 The n line memory of Y, 
209 - The table control section corresponding to a multiplier of the perpendicular 
direction of Y, 210 - 211 The table corresponding to a multiplier of the 
perpendicular direction of Y, 1507 — The perpendicular multiplier of Y, 212 1508 
— The perpendicular filter of Y, 213 - The horizontal table control section 
corresponding to a multiplier of Cb, 214 - 215 The horizontal table 
corresponding to a multiplier of Cb, 1509 - The level multiplier of Cb, 216 1510 



-- 217 The level filter of Cb, 1511 - n line memory of Cb, 218 - The table control 
section corresponding to a multiplier of the perpendicular direction of Cb, 219 
The table corresponding to a multiplier of the perpendicular direction of Cb, 220 
1512 - 221 The perpendicular multiplier of Cb, 1513 — The perpendicular filter of 
Cb, 222 - The horizontal table control section corresponding to a multiplier of Cr, 
223 — The horizontal table corresponding to a multiplier of Cr, 224 1514 — 225 
The level multiplier of Cr, 1515 - The level filter of Cr, 226 1516 -- The n line 
memory of Cr, 227 - The table control section corresponding to a multiplier of 
the perpendicular direction of Cr, 228 — 229 The table corresponding to a 
multiplier of the perpendicular direction of Cr, 1517 — The perpendicular 
multiplier of Cr, 230 1518 — The perpendicular filter of Cr, 701 — The face field 
extract section, 702 — Coding control section, 703 [ -- Converter, ] - A subtractor, 
704,705 - A switch, 706 - An adder, 707 708 [ - The filter within a loop 
formation, ] - A quantizer, 709 - A reverse quantizer, 710 - An inverter, 711 712 
- Motion prediction memory, 801, 901, 1101, 1201 - Whole image, 802 - The 
field where human being was incorporated as a photographic subject, 803 — The 
block of the divided field, 902 1 102 - The field block, 903 which do not include a 
face field -- A block field including a face field, 1001 — The block number, 1002 
which were assigned to each divided field — The multiplier number applied to 
each field, 1 103 [ — Field block which was large. ] A block field, 1202 including 



1 
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the face field where it moved — The field block, 1203 whose amount of motion 
vectors was 0 — The field block which was small, 1204 



